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the disturbance when this has a component in the direction of freedom; that is, if the direction of the disturbance is at right angles to the direction of freedom, there will be no vibration. So that in this way the direction of the disturbance may be ascertained, or vice versa.
Similar results follow if, instead of the disturbance corning through the elastic supports, the body be subject to a synchronous periodic force. If the period of the force were not synchronous with any of the three periods of free vibration corresponding respectively to the three axes of elasticity, the resulting vibration would, as before, merely correspond with the time effect of the force, but on coincidences with any one of these, unless the direction of the disturbance were at right angles to that of the axis of elasticity, the body would accumulate the disturbance.
It thus appears that, if a structure is in a state of vibration, the periods of free vibration and their directions may be ascertained by an Harmonic Analyzer consisting of a small weight with elastic attachments, so adjustable that the period of free vibration of the weight can be varied to any required extent, and the direction of such free vibration turned through all requisite angles.
This may be accomplished in many ways. That which I have so far adopted with satisfactory success has been very simple.
Fig. 1.
It consists, as shown in Fig. 1, essentially of a base formed of a bar of hard wood, one-and-a-half inches square, and two feet long., a cross notch being cut in one end to enable this end to be held against any point of the structure with less chance of slipping. About four inches from the notched end right across the axis of this bar, is a hole, in which is fitted, with moderate tightness, a piece of straight steel wire, one-eighth of an inch m diameter, and 18 inches long. On one end of the wire is a ball ot lead,